
OZARK WEATHER OBSERVER
NATIONAL WEATHER SERVICE - SPRINGFIELD, MO

Vol. 6 No. 1 November 2001

NEW WIND CHILL INDEX
by Andy Foster

Summ er heat will be replaced by winter cold before

you know it.  Although the winter season is enjoyed by

many, extreme cold is a big danger during the winter

mo nths  in Mis sou ri.  Pro longe d exp osu re to th e cold

can cause frostbite, hypothermia, or in extreme

cases, death. In fact, excessive cold is one of the

leading weather-related causes of death in the state.

Since 1 990, 117 lives have been lost due to extreme

cold  in Mis sou ri.

Frostbite occurs when the skin becomes cold enough

to ac tually fr eeze . A los s of f eeling  and a  white  or pa le

appearance in extremities, such as fingers, toes, ear

lobes, or the nose are symptoms of frostbite.

                               

Hypo therm ia (Lo w Bo dy Temperature) can occur

during longer periods of exposure when the body

temperature drops below 95F. A person will become

diso rienta ted, c onfu sed , and  shive r unc ontro llably,

eventually leading to drowsiness and  apparent

exhaustion. In severe cases, death is possible.

One of the gravest dangers of winter weather is wind

chill. The wind chill is based on the rate of heat loss

from exposed skin by combined effects of wind and

cold. As the wind increases, heat is carried away from

the body at an accelerated rate, driving down the body

temp erature. 

The wind chill shows how cold the wind makes

exposed flesh feel and is a good way to determine the

threat of frostbite or hypothermia. Remember, wind

chill temperatures apply only to people and other

living things.  T he wind c hill factor doe s not app ly to

non-living objects.

The  NW S will im plem ent a  replacem ent W ind C hill

Temperature (WCT) index for the 2001/2002 winter

season.   The reas on for the change is to improve

upon the current WC T Index used by the NWS  which

is currently based on a formula developed in 1945.

For a co lor imag e that relate s wind ch ill to frostbite

times, see the following Internet site:

http:// 205 .156 .54.2 06/o m/w indchill/ 

The goal is to upgrade and standardize the WCT

index.  Standardization of the WC T Index among the

meteorological community is important, so that an

accurate and consistent measure is provided and

public sa fety is ensu red. 

The  new form ula w ill ma ke u se of  adva nces in

science, technology, and com puter m odeling to

provide a more accurate, understandable, and useful

formula for calculating the dangers from winter winds

and  freezing te mp eratu res.  In  addit ion, c linical tr ials

have  been  cond ucte d and  the re sults  of tho se tria ls

have been used to verify and improve the accuracy of

the new fo rmula. S pec ifically, the n ew W CT  index  will:

• Use wind speed calculated at the average

height (5 ft.) of the human body’s face instead

of 33 ft. (the  standa rd anem ome ter height)

• Be based on a human face mode

• Incorporate modern heat transfer theory (heat

loss from the body to its surroundings, during

cold and breezy/windy days)

• Lower the calm wind threshold to 3 mph 

• Use a consistent standard for skin tissue

resistance

• Assume the worst case scenario for solar

WINTER WEATHER AWARENESS DAY:

November 14, 2001
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radiation (clear night sky).

Below is a comparison between the old 

(bottom) and new (top) index.

Based on the new criteria, a wind chill advisory will be

issued for anticipated readings at and below -10

degrees, and a wind chill warning for readings at and

below -25 degrees.

Winter Weather Observations 

by Paul Murphy and Larry Dooley

The days have already become noticeably shorter

and the past several mornings brought cooler

temperatures to the area.  Fall arrived on the 23nd of

September, with winter not far behind.  With the

winter season comes the challenge of making an

accura te me asurem ent of the d ays prec ipitation. 

Dur ing the win ter se ason, m othe r natu re will

sometimes produce just about every type of

precipitation  conce ivable in just a  matte r of hours . 

For the o bserve r record ing this type of  an even t,

reasonable care must be taken to obtain a

measurement representative of the conditions. The

measurement of liquid precipitation is relatively easy. 

However, when rain and snow are mixed the job

offers more of a challenge, both in the amount of

snow that has fallen and the water equivalent of the

snow.   Sleet is often another type of winter

precipitation received in the Ozarks and believe it or

not thunderstorms with snow occur.  The last of the

difficult situations to handle comes in the form of

freezing precipitation which is common during the

early winter m onths. 

The following document was developed by the National

W eather Service for Cooperative Observers.   Please

take a few minutes and review this guide before the

snow season begins.  If you have any questions, you

may contact your CPM Team  at 1-800 -762-43 63. 

Team mem bers include Paul Murphy, Larry Dooley

and  Gen e Ha tch.  If  these m em bers  are n ot ava ilable

you may leave us a message and we will return your

call or the question may be answered by other staff

members.

Snow Measurement Guidelines for
National Weather Service
Cooperative Observers

by

U.S. DEPARTMENT OF COMMERCE

NATIONAL OCEANIC AND ATMO SPHE RIC

ADMINISTRATION

Preface

Snowfall and snow depth and their water equivalent

are s om e of th e m ost d ifficult, but important, weather

elements to measure in an accurate, consistent

manner.  Snow has a profound effect on the national

economy.  Large snowstorms can paralyze large

metropolitan areas and even isolate entire regions for

days, affecting millions of people and resulting in loss

of lives and  billions of dollars .  On the o ther han d, 

winter recreational activities that depend on snow

generate tens of billions of dollars of revenue and

melting western-mountain snowpacks provide

beneficial moisture for human and agricultural

consumption during the summer.

Effective use of snow data can result in more efficient

decision making that affects many sectors of our

economy, and in the p rocess , saves m illions of dollars . 

Snow data are used by a wide variety of users,

includ ing N ational W eather Service (NWS) weather

and hydrologic forecasters, climate-change

researchers, water-resource managers, construction

engineers, plow operators, airport managers, winter

resort managers, farmers, among many others.

Given the increasing importance of snowfall and snow

depth measurements for the diverse applications noted

above, there h as be en a c om me nsu rate in crea se in

the concern for the accuracy and consistency of these

measurements that make up the “official” nationa l data

base. Ad ditionally, as NWS m odernization progresses

and airport snow observations cease at some

locations , other obs erving op tions are re quired (e .g.,
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the cooperative observers network ) to preserve

climate records and enhance local operational

suppo rt.

This booklet was prepared by the NWS Office of

Meteorology for use by NWS cooperative weather

observers.  In addition to clarifying previously existing

documentation on snow measurement, these

guidelines extend (as an option) the standard

frequency of f our m easurem ents  a day ( one  every 6

hours) from manned NW S stations to the volunteer

networks. The NWS strongly encourages adherence

to these guidelines for all climatological snow

observations to improve the consistency and quality of

snowfall data.

Snow M easurement Guidelines

Introduction:

The following guidelines were developed from

prev ious ly exist ing N ational W eather Service (NWS)

procedures, Federal interagency standards, and input

from a broad array of expertise from climatologists,

snow specialists, weather observers, and da ta users

that was collected at a conference co-sponsored by

the N W S and Co lorad o Sta te Un ivers ity (CS U) in

September 1996.  The guidelines are intended to be

used as a supplement for NWS Guide WS TA B-0-26

(appendix A).  Some of the materials have been

extracted from “The Snow Booklet” by Nolan J.

Doesken and Arthur Judson, CSU, 1996.

 It is essential for all observers to understand the

importance of taking standard measurements in the

prescribed consistent manner.  Inconsistent observing

and reporting methods result in incompatible data that

can  resu lt in pro foun dly inco rrec t differences between

stations and observers.

Each Season Before the First Snow Falls:

Review these instructions for measuring snow.  It is

easy to forget w hat needs to be m easured , especia lly

in those pa rts of  the coun try whe re sn ow fa lls

infrequently.

At the beginning of each snowfall/freezing season,

remove the funnel and inner measuring tube of the 8-

inch manual rain gauge to expose the 8-inch diameter

overflow can so that it can more accurately catch

frozen precipitation.  Put your snowboard(s) out and

mark its location with a flag or some other indicator so

it can be found after a new snowfa ll. The snowboard

should be located in the vicinity of your station in an

open location (not under trees, obstructions, or on the

north side of structures in the shadows).

Chec k your ga uge to m ake su re there a re no leak s.  If

there are leaks, take appropriate action.  Once your

equipment has been readied for winter, you are

prepared for taking snowfall measurements.

Observers should determine and record three values

when reporting solid precipitation.  They are:

Sno wfall:  Measure the snowfall ( snow, sleet, or snow

pellets) since the previous snowfall observation,

Snow depth:  Determine the total depth of snow on the

ground at the normal observation time, and

Water equ ivalent:  Measure the water equivalent of

snowfall since the previous day’s observation.

1.  Sno wfall:

Measure the greatest amount of snowfall that has

accumulated on your snowboard (wooden deck or

ground if board is not available) since the previous

snowfall observation.  This m easur eme nt sho uld

be taken minimally once-a-day (but can be taken

up to four times a day, see no te belo w) an d sho uld

reflect the greatest accumulation of new snow

obse rved (in  inches  and te nths, fo r exam ple, 3.9

inches) since the last snowfall observation.  If you

are n ot ava ilable to  watc h sno w accum ulation at a ll

times of the day and night, use your best estimate,

based on a measurement of snowfall at the scheduled

time of observation along with knowledge of what took

place during the past 24 hours.  If you are not present

to witness the greatest snow accumulation, input may

be obtained from other people who were near the

statio n dur ing the sno w eve nt.  If you r obs erva tion is

not based on a measurement, record in your remarks

that the “sn ow am ount bas ed on es timate.”

Remem ber, you want to report the greatest

accum ulation sinc e the last ob servation .  If snow fall

occurred several times during the period, and each

snow fall melted e ither com pletely or in pa rt before

the next snowfall, record the total of the greatest

snowdepths of each event and enter in your remarks

“snowfall melted during the OBS period.”   For

example, three separate snow squalls affect your

station during your 24-hour reporting day, say 3.0, 2.2,

and 1.5 inches.  The snow from each event melts off 

before the next accumulation and no snow is on the

ground at your scheduled time of observation.  The

total snowfall for that reporting 24-hour day is the sum

of the three separate snow squalls, 6.7 inches, even

though the snow depth on your board  at observation
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time was zero.

Snow often melts as it lands.  If snow  contin ually

melts as it lands and the accumulation never

reaches 0.1 inches on your measuring surface,

record  the sn owf all as a trac e (T), and reco rd in

your rem arks th at the “sno w me lted as it lande d.”

It is essential to measure snowfall (and snow

depth) in locations where the effects of  blowing

and drifting are minimized.  Finding a good location

where snow accumulates uniformly simplifies all other

aspects of the observation and reduces the numerous

opportunities for error.  In open areas where

windblown snow cannot be avoided, several

measurements may often be necessary to obtain an

average depth.  The measurements should not

include the largest drifts.  In heavily forested

locations , try to find an ex posed  clearing in th e trees. 

Measurements beneath trees are inaccurate because

large amounts of snow can accumulate on trees and

never reach the ground.

If your daily schedule permits, you may wish to make

a snow fall observ ation ever y 6 hours, b eginning  with

your re gular ly sche duled  time  of ob serv ation .  This

proc edure is fo llowed by W eather Service Forecast

Offices.  Follow the same rules for a once-a-day

observation; the snow accumulation reported will be

the greatest for the previous 6 hours instead of 24

hours.  If you take your observations at this frequency,

make sure that you clear your snowboard (or

other measuring surface) no more than once

every 6 hours.  Record the frequency of observations

during the  day in the co mm ents se ction of you r report. 

 Never add  more than  four 6-hourly 

obse rvation s to de termin e your 2 4-hou r snow fall

total.   If you a dd m ore th an fo ur ob serv ations, it will

inapp ropr iately inf late th e sno wfall to tal.

Freezing rain (glaze ice) should never be reported

as sno wfall.  T his pre cipitatio n type is  liquid

precipitation and should be reported as such.

2.  Snow Depth:

Determine  the total depth of snow, sleet, or ice

on the ground.   This observation is taken once a

day at the scheduled time of observation with a

measuring stick.  It is taken by measuring the total

dep th of s now  on ex posed gr ound at a  perm anently

mounted snow stake or by taking the average of

several depth readings at or near the normal point of

observation with a measuring stick.  When using a

measuring stick, make sure the stick is pushed

vertically into the snow until the bottom of the stick

rests on the ground.  Do not mistake an ice layer or

crusted snow as “grou nd.”  The m easur eme nt sho uld

reflect the average depth of snow, sleet, and glaze

ice on the grou nd at your usu al measurem ent site

(not d isturbe d by hu man  activities ). 

Measurements should not be taken from rooftops,

paved areas, etc.

Note :  Even  thoug h the d epth o f hail  (usu ally

associated with spring, summer, or fall

thunderstorms) at observation time is also

reported in the same manner as snow depth, make

sure you record in your remarks that the

“accu mula tion on  groun d is from  hail.”

Report snow depth to the nearest whole inch,

round ing up w hen on e-half inch  increme nts are

reached (example 0.4 inches gets reported as a

trace (T), 3.5 inches gets rep orted as 4 inches ). 

Freq uen tly, in hilly or mountainous terrain, you will be

faced with the situation where no snow is observed on

south-facing slopes while snow, possibly deep,

remains in shaded or north-facing areas.  Under these

circum stance s, you sho uld use g ood jud gme nt to

visua lly average  and then  me asu re sn ow depth s in

exposed areas within several hundred yards

surrounding t he weath er sta tion.  F or ex am ple, if h alf

the exposed ground is bare and half is covered with 6

inches of snow, the snow depth should be entered as

the avera ge of  the tw o rea dings , or 3 in ches.  W hen , in

your judgment, less than 50 percent of the exposed

ground is covered by snow, even though the covered

area s hav e a sig nifica nt depth, th e sno w depth shou ld

be recorded as a trace (T).  When no snow or ice is on

the g roun d in ex posed ar eas  (sno w m ay be p rese nt in

surrounding forested or otherwise protected are as),

record  a “0.”

When strong winds have blown the snow, take several

measurements where the snow was least affected by

drifting and average them.  If mos t exposed areas are

either blown free of snow while others have drifts,

again try to co mbin e visual ave raging w ith

measurements to make your estimate.

3.  Water Equivalent:

Measure the water equivalent of snowfall since the

previous day’s observation.  This m easur eme nt is
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taken once a day at your specified time of

observation.  Melt the contents of your gauge (by

bringing it inside your home or adding a measured

amo unt of wa rm w ater)  and  then pou r the liquid into

the funnel and smaller inner measuring tube and

measure the amount to the nearest .01 inch just as

you use for measuring rainfall (use the NW S-provided

measuring stick).  Do not measure the melted

precipitation directly in the large 8-inch outer cylinder.  

Make sure the inner measuring tube cannot fall over

when pouring the liquid back into it.  If the melted

water equivalent (including any added warm wa ter)

exceeds 2 inches and cannot fit into the measuring

tube all at one time, empty the full measuring tube

and pour the remaining liquid from the large 8-inch

outer cylinder into the emptied measuring tube.  Add

and  reco rd the  wate r equ ivalen t of the  mu ltiple

measurements.  If you added warm water to the

gauge to melt the snow, ma ke s ure yo u acc urate ly

measu re the amount of wa rm water added  before

pouring it into the gauge.  Then, when you take your

liquid measurem ent, subtract the amount of warm

water added from the total liquid measurement to get

your f inal liqu id wa ter eq uivale nt of th e sno wfall.

As winds increase, gauges collect less and less of the

precipitation that actually falls.  Generally speaking,

the stronger the wind and the drier the snow, the less

is captured in the gauge.  If you notice that less snow

is in the gauge than accumulated on the ground, you

should first empty any existing snow from inside the

8-inch cylinder, then use it to take a snow sample,

som etimes  referred  to as “tak e a core ” or “cut a

biscuit” from your snow board with the 8-inch overflow

can.  Melt the biscuit of snow, pour the liquid into the

small measuring tube to measure the water

equivalen t.

Hydrologic Changes for the
Springfield Hydrologic Service

Area
by Da vid C isse ll

Several changes will go into effect beginning

November 15.  Some changes will refer to hydrology

product headers, while other changes refer to the

situation wh y a particular p roduct w as issue d.  A

summary is listed below:

ID OLD PRODUCT

NEW PRODUCT

ESF Flood potential outlook (ESF)

Water supply outlook (ESS)

Hydrologic outlook

FFA Flood watch (FFA)

Flash flood watch (FFA)

Flood watch

FFW Flash flood warning (FFW)

Flash flood warning

FFS Flash flood statement (FFS)

Flash flood statement

FLW Flood warning (FLW )

Flood warning

FLS Flood statement (FLS)

Urban/small stream flood advisory (FFS)

Flood statement

RVS River statement (RVS)

River rec. statement (RVR)

River ice statement (RVI)

Misc. river product (RVM)

Hydrologic statement

RVA River summ ary (RVA)

hydrolog ic summ ary

A HYDROLOGIC OUTLOOK (ESF) will be issued

when flo oding is po ssible be yond 36 h ours.  If

flood ing do es no t ma terialize , ano ther E SF w ill

be issued explaining the situation.

A FLOOD WATCH (FFA) will be issued when flooding

or flash flooding is possible within 36 hours.

A FLASH FLOOD WARNING (F FW) will be issued

when flooding is imm inent, and endangers life

& property within 6 hours

A FLASH FLOOD STATEMENT (FFS)  will be issued

to supplement information in a flash flood

warning.  IT WILL ALSO BE USED TO

CANCEL A FLASH FLOOD WARNING.

A FLOOD WARNING (FLW) will be issued for flooding

expecte d gre ater th an 6 h ours  beyon d the  time

of issuance.  This may be issued for RIVER

FORECAST POINTS, AREAS ALONG
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RIVERS, AND FOR COUNTIES.

A FLOOD STATEMENT (FLS)  will be issued  to

supplement information on "flood watches

and wa rnings".  It m ay also be u sed to

highlight elevated stream/river flows, ponding

of water in urban areas.  IT WILL ALSO BE

USED TO CANCEL OR EXPIRE A FLOOD

WATCH  / WARN ING  and is  used  for sm all

stream flooding lasting for more than 6 hours.

A HYDROLOG IC STATEM ENT (R VS) will be issued

to discuss significant rises in river stages or

lake  levels

A HYD ROL OGIC  SUM MARY (RVA) will be issued  to

discuss river stages, lake levels, and

precipitation  amo unts

A DAILY RIVE R SUM MARY (RVD) will be issued for

river levels, ch anges  and fore casts

New Software Allows NWS to
Generate Graphical Forecasts

by Megan Terry

A new comp onent of th e Na tiona l Weather Service

Automated Weather Interactive Processing System

(AW IPS) no w allows fo recaste rs to gen erate

graphical forecasts of temperature, precipitation, sky

cover a nd wind. 

Through the use of digital and graphical editors,

forecasters can interact with meteorological

data bases to  gene rate g raph ical fo reca sts fo r daily

maximum  and minimum temperature for 7 days,

chance of precipitation out to 4 days, precipitation and

sky cover out 54 hours into the future, wind speed

and direction out to 36 hours into the future, and

dewpoint temperature, which gives an indication of

how  mu ch m oistu re is in  the a ir, out to 54 h ours. 

The experimental forecast graphics can be viewed

through  our Intern et site at:

http://w ww.crh.noaa.gov/sgf 

Summer 2001:   Warm and Dry For
Many Areas Across the U.S.
Near Normal for the Ozarks

by Gene Hatch

Much of the nation experienced above normal

temperatures and below normal rainfall during the

summer season of 2001.  Overall, the U.S. recorded

the fifth war mes t sum mer  on reco rd from  1895 to

presen t.

For the Springfield area, in the heart of the Ozarks, the

summ er was typical at best.  Areas experienced above

norm al tem pera tures  for br ief pe riods , but o vera ll

temp eratures  were ne ar norm al for the en tire seaso n. 

The summer season of 2001 in the Springfield CWA

tied with the 21st warmest summer since 1895.

Rain fall am oun ts we re ab ove n orm al for t he Spring field

area.  However, much of the rain that fell was isolated

or hit and miss thunderstorms. Few organized systems

moved through the region during the summer m onths.

Sprin gfield  rece ived 5 .24" o f abo ve no rmal rain fall

durin g the  sum me r mo nths . In co mp ariso n,  Joplin

received a seasonal rainfall that was near 1" below

normal. Summer normals for both locations are 11.52"

and  12.44", res pec tively.  

While the rainfall amounts were above normal for

Springfield, the amount was only in the top 30 as far as

rankings.  Springfield had the 18th wettest summer on

reco rd.  In a ll resp ects  for the reg ion, th e ove rall

summ er season was n ot very remarkable save for a

few isolated events.

Severe Weather Summer 2001
by James Taggart

There were two significant weather events that

happened over the last three months. The first event

occurred during the morning and early afternoon of

June 3rd. It was associated with a strong disturbance

which caused significant flooding in southwest

Missouri, especially over McDonald County which had

nearly 8 inch es of rain fall in less than  3 hours . 
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For a co lor imag e, please  see ou r Internet s ite at:

http://www.crh.noaa.gov/sgf

The rainfall caused nearly three quarters of a million

dollars in damage to numerous roadways, homes,

cars, businesses and recreational facilities.  Portions

of Ja spe r Cou nty rec eived  betw een  three  and s ix

inches of rainfall between 7 and 11 am. Rescue

officials reported nearly 2 ½ feet of flowing water

around the Joplin area by noontime.  The St. Johns

Regional Medical Center parking lot in Joplin had

flowing water up to car windows during the height of

the storm. The flood water slowly subsided during the

late afternoon, but local officials  estim ated  that it

would take weeks to repair the numerous washed out

railroad be ds and  roadwa ys near A nderso n. 

For a co lor imag e, please  see ou r Internet s ite at:

http://www.crh.noaa.gov/sgf

The other significant event occurred during the

afternoon of June 26th when a tornado was reported

near the  Springfield  Branso n Reg ional Airpor t.

Althou gh torn adoe s are a  rare ev ent in the  Ozark s, it's

extre me ly rare f or the  Natio nal W eather Service Office

to actually observe a tornado right outside their door!

Although it did not cause any damage, the tornado was

observed by both the employees at the National

W eather Service, and the FAA control tower for

app roxim ately 10 m inutes bef ore it d issipated  in a fie ld

north wes t of the  airpo rt. As  the to rnad o colla psed, it

produced an outflow boundary which caused a 60 mph

wind  gust  at the  Natio nal W eather Service Office.

How to Contact Us

Our Mailing Address is:

Natio nal W eather Service

Springfield-Branson Regional Airport

5805 West Highway EE

Springfield, MO 65802-8400

E-mail address is:

W-SGF.W ebmaster@noaa.gov

Our phone numbers are:

(417) 869-4491  (public forecast line)

(417) 864-8535  (media line - unlisted)

1-800-762-4363 (cooperative observers,

                             severe  weather, and 

                             CW IP reports) 

Visit NWS Sp ringfield on the Internet at:

http://w ww.crh.noaa.gov/sgf


